Introduction
Vung Tau Waterway is the main gate of the waterway In the near future, the world economy may recover. At that time the number and size of vessels passing through this area will increase again, so the need for marine traffic safety in the area is becoming more and more urgent.
In the last 5 years (from 2007 to 2011) about 80% of marine accidents in this area were collisions between two ships or between ships and other obstacles. That means the most of accidents were caused by marine traffic problems.
However, until now there has been no detailed study on marine traffic in this area. With a desire to identify marine traffic problems in the area, this paper studies and assesses the effect of marine environment and marine traffic conditions on marine traffic safety, namely:
(1) Areas that have traffic problems that should be focused upon. Because at present in Viet Nam, there is no data about traffic volume and distribution on each routes in the Vung Tau Waterway, so the AIS data that were collected during 20 days in this area will be used in the IWRAP Mk2 program.
Survey of Marine Environment

Research area
Vung Tau 
Wind
There are two types of wind: NE and SW. Normally wind speed is less than 7 knots. Sometimes, gusts can reach up to 60 knots. But the maximum probability of wind force more than force 4 is only 7% (World Weather, 2012) .
From the pilot station at buoy No. 3 to Ganh Rai Gulf, the effect of wind is reduced because of the cover of Vung Tau and Can Gio land areas. (3) From buoy No. 0 to the port limit, current speed is slow due to the distance from the river mouths. 
Current
Rain and Fog
Wave and Tide
From Ganh Rai Gulf to the pilot station at buoy No. 3, the wave height is usually less than 3m (MyForecast, 2012) so it almost has no effect on ocean vessels. From buoy No.
stronger and could affect ocean vessels with an LOA less than 100 m.
Tide does not directly affect ship handling but through the effect of current. Because the tide in this area is semi-diurnal and has a wide tide range it has very short time for deep draught vessel passing through narrow waters in the area. It requires that Master and Pilot arrange a good plan for ship handling.
Width and Depth
According to the digital chart (ENC) of this area made It's safe for 15,000 DWT cargo vessel to pass with a suitable draft.
Investigation of Marine Traffic
Specifications
According to the traffic survey results, the marine traffic in this area consists of following traffic types: Fishing boats passing this area in a traffic area that is about one nautical mile wide along the two offshore fishing routes was displayed in section 3.1.
4) Fishing boats that operate inside the research area
Like off-shore fishing boats, this type of traffic was displayed in section 3.1. Its distribution is a traffic area that covers most of the area from buoy No.0 to Ganh Rai Gulf.
Assessment of effectiveness of marine environment and traffic conditions to marine traffic safety
Marine environment
The effect of marine environment to marine traffic safety is assessed by its effect on ship handling in the area. In this paper, the expert survey method was used to assess 
... and rain/fog have a strong effect on ship handling. So the questionnaire was designed to focus on the evaluation of the marine environment factors described above. Figure 11 shows a sample question for evaluation about the effect of currents. This effect is evaluated and graded in a seven levels Likert Scale; from "-3: very negative effect" to "+3: very positive effect". Table 1 shows the working experience of the pilots who completed the survey. The reliability of the survey is tested by Cronbach's Alpha method and results are presented in Table 2 . Figure 12 shows that both NE and SW wind cause drifting effect to vessel. When vessel is in ballast condition this effect will be especially strong. If a ballast vessel sails at a slow speed, it is very difficult to keep her course. In the case of sailing vessels that follow current, current has almost no effect on their maneuvering ability as shown in Fig. 13 . When the vessels sail against current, then the drifting effect starts to occur. With ballast vessels, this effect is almost the same on any size of vessels. But with a fully loaded vessel, this effect increases according to the size of vessel. When the LOA of a vessel is over 150 m, current will cause strong drifting. Table 3 . The NG value of a sub-type can be calculated based on specific scenarios for each one. Grounding-forget to turn 1.6 x 10 Fig. 17 and Table 5 . 
Conclusion
By collecting environmental data, traffic data, applying questionnaire survey and using the IWRAP Mk2 program the effect of marine environment factors and marine traffic conditions to marine traffic safety in the Vung Tau
Waterway was assessed. The results showed that:
(1) Wind, current and rain/fog have a considerable negative effect on ship handling of large vessels. 
